DNA study.
C
ONJOINED TWINS are one of the rarest congenital abnormalities. They occur once in every 50,000 to 100,000 births. Conjoined twins are classified as symmetrical or asymmetrical. The asymmetrical form is known as heteropagus.' With heteropagus cases, the dependent portion (parasite) is smaller than the host (autosite). Epigastric heteropagus refers to the conjoined twin in which the parasite is attached to the epigastrium of the autosite. There are only nine similar cases in the English-language literature.1-9
CASE REPORT
A male boy with a conjoined twin was referred to our hospital on the day of birth. His birth history consisted of a normal spontaneous vaginal delivery after 40 weeks of uncomplicated gestation. The mother was 34 years old (gravida 3, para 3). The first baby had syndactyly of one hand. No other congenital abnormality had been documented in the patient's family history.
Ctinica I Presentation
The parasite was attached to the epigastrium of the autosite above an omphalocele.
The autosite was active and appeared normal except for the omphalocele.
The combined birth weight was 3,700 g. The parasite consisted of a lower trunk, a pelvic girdle, and two normal legs. The external genitalia of the parasite presented as a well-formed set of male genitalia with an empty scrotum, The perineum lacked an anal opening. The legs of the parasite did not respond to painful stimuli (Fig 1) .
Radiological Examinations
A plain roentgenogram of the parasite showed an accessory bony pelvis with a well-developed set of lower limbs. No vertebral column was present in the parasite (Fig 2) . A barium gastrointestinal study of the autosite showed a normal gastrointestinal tract and no crossover into the gastrointestinal tract of the parasite. Contrastenhanced computed tomography showed a functioning kidney and a bladder in the parasite's pelvis (Fig 3) . Echocardiography of the autosite showed a ventricular septal defect (VSD), atria1 septal defect (ASD), and patent ductus arteriosus (PDA).
Surgical Separation
Surgical separation was performed on the seventh day after birth. The parasite was attached to the autosite by skin, subcutaneous tissue, muscle, and fascial layers. The peritoneal cavity of the parasite was connected to that of the autosite. 
DISCUSSION
Conjoined twinning is one form of duplication or the "doubling anomaly." It ranges from simple super- The parasite had a pelvis with two wellformed legs, a penis, and a scrotum.
There was no anal opening in the parasite.
numerary digits and intestinal duplications to the complete or incomplete duplication of an individual1
The exact etiology of conjoined twinning is not known, but the formation of these anomalies is currently believed to be related to incomplete cleavage of the embryo at approximately 2 weeks' gestation. 13 Twins can originate in two ways. When they originate from two zygotes, they are considered dizygotic twins. When they originate from one zygote, they are referred to as monozygotic twins. About two thirds of twins are dizygotic. Whereas the frequency of dizygotic twinning shows a marked racial difference, the incidence of monozygotic twinning is about the same for all races. The statistically significant tendency for dizygotic twins to repeat in a family leads us to believe that there is a hereditary link, but this is not so with monozygotic twinning. The tendency for binovular twinning appears to be determined by one or more recessive genes that affect the frequency of multiple ovulation. In certain populations, as in Nigerian blacks, the incidence of multiple ovulation and dizygotic twinning is very high.14 It is generally assumed that conjoined twins derive from a single blastocyst and represent a form of monozygotic twinning rather than the fusion of dixygotic twins. All studies to date have indicated that conjoined twins are of the same sex, giving strong support to the theory that they are of monozygous derivation.
Through a review of the available literature on previous cases of epigastric heteropagus twins,1-9 we found several interesting and differing characteristics relating to epigastric heteropagus cases (Table 1 ).
1. Conjoined twins are predominantly female, and the cause of the female preponderance is not known.14 The reported cases of epigastric heteropagus twins have been male predominant.
2. Hereditary tendency is characteristic of epigastric heteropagus twins. In case 3 (Table l) , the mother has a twin and the father has twin cousins. The patient is a Nigerian black. This racial population has a higher frequency of twins; they account for 5% of all births.15 In case 7, the patient has older sisters who are twins. In the present case, the mother's first child had syndactyly, which is a manifestation of the doubling anomaly. 3. There has been only one case of bowel connection between the autosite and the parasite (case 4); the parasite's bowel was connected to a Meckel's diverticulum of the autosite.
4. No reported case of epigastric heteropagus twins has involved a bony connection between the autosite and the parasite.
5. No reported case of epigastric heteropagus twins has involved a vascular connection between the autosite and the parasite.
In light of the above observations, we initially hypothesized that our epigastric heteropagus case was a dizygotic twin in which a body portion of an embryo fused parasitically to a complete embryo. Previous cytogenetic studies showed an identical, normal karyotype in symmetrically conjoined twins. 16 However, an identical karyotype is not enough to confirm the monozygotic origin of conjoined twins. Therefore we performed karyotyping and a DNA study. Haplotyping in our case showed a monozygotic origin. The female zygote is more likely to undergo conjoined twinning than the male, but once formed, male conjoined twins are much less viable and often are aborted.17 Among reports of stillborn fetuses of conjoined twins, male gender is predominant.18 A heteropagus twin could develop when one component is better placed such that it monopolizes the placental blood to the detriment of the other member (parasite). l9 Epigastric heteropagus twins may result from ischemic atrophy of one part of a monozygotic conjoined twin early in gestational life. This case was the first in which the monozygotic origin of conjoined twins was confirmed by a DNA study. We hope that, in future studies, the surgical specimens of conjoined twins will be analyzed to further confirm the monozygotic origin.
